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©  Equipment  for  loading  an  exchange  platform  or  a  container. 
(D  Equipment  for  loading  an  exchange  platform  or  a 
container  onto  a  truck  or  truck  trailer  and  for  removal  of  it 
from  same,  and  possibly  additionally  for  dumping  it.  The 
equipment  comprises  an  auxiliary  frame  (2)  pivotably 
mounted  onto  the  chassis  beams  (1)  of  the  truck  or  trailer  by 
means  of  a  transverse  horizontal  shaft  or  articulated  joints  (3) 
fitted  to  the  chassis  beams  at  a  distance  forwards  from  the 
support  rolls  fitted  at  the  rear  ends  of  the  chassis  beams  (1), 
to  which  said  auxiliary  frame  (2)  a  loading  frame  (10,  10',  10") 
is  attached  by  one  end  pivotably  by  means  of  a  transverse 
horizontal  shaft  or  articulated  joints  (14),  the  free  end  of  the 
said  loading  frame  being  provided  with  a  grasping  means 
(15,  15',  15")  for  engaging  the  grasping  member  of  the 
exchange  platform  or  container. 

The  cylinder-piston  device  (11)  independently  pivoting 
the  loading  frame  (10,  10',  10")  in  relation  to  the  auxiliary 
frame  (2)  is  at  one  end  fixed  to  the  free  end  of  the  auxiliary 
frame  (2)  by  means  of  an  articulated  joint  (12)  and,  at  the 
other  end,  by  means  of  an  articulated  joint  (13)  to  the  loading 
frame  (10, 10', 10").  Thereat  the  articulated  joint  (14)  between 
the  loading  frame  (10,  10',  10")  and  the  auxiliary  frame  (2)  is 
located  between  the  articulated  joint  (13)  between  auxiliary 
frame  (2)  and  chassis  beams  (1)  and  the  articulated  joint  (12) 
between  auxiliary  frame  (2)  and  cylinder-piston  device  (11), 
for  example,  substantially  equally  far  from  both  of  them. 

The  main  cylinder-piston  device  (4)  or  two  parallel  main 

cylinder-piston  devices  operating  the  loading  equipment 
have  been  arranged  to  be  fixed,  at  one  end,  by  means  of 
articulated  joint(s)  (5),  to  the  chassis  (1)  of  the  truck  or  trailer 
and,  at  the  other  end,  by  means  of  articulated  joint(s)  (6),  to 
the  auxiliary  frame  (2). 





The  p r e s e n t   i n v e n t i o n   is   c o n c e r n e d   w i t h  

e q u i p m e n t   f o r   l o a d i n g   an  e x c h a n g e   p l a t f o r m   or  a  

c o n t a i n e r   o n t o   a  t r u c k   or   t r u c k   t r a i l e r   and  f o r   r e m o v a l  

of  i t   f r o m   s a m e ,   and  p o s s i b l y   a d d i t i o n a l l y   f o r   d u m p i n g  

i t ,   w h e r e a t   t h e   e q u i p m e n t   c o m p r i s e s   an  a u x i l i a r y   f r a m e  

p i v o t a b l y   m o u n t e d   o n t o   t h e   c h a s s i s   b e a m s   of  t h e   t r u c k  

or  t r a i l e r   by  m e a n s   of   a  t r a n s v e r s e   h o r i z o n t a l   s h a f t   o r  

a r t i c u l a t e d   j o i n t s   f i t t e d   to   t h e   c h a s s i s   b e a m s   a t   a  

d i s t a n c e   f o r w a r d s   f r o m   t h e   s u p p o r t   r o l l s   f i t t e d   a t   t h e  

r e a r   e n d s   of   t h e   c h a s s i s   b e a m s ,   to   w h i c h   s a i d   a u x i l i a r y  

f r a m e   a  l o a d i n g   f r a m e   i s   a t t a c h e d   by  one  end  p i v o t a b l y  

by  m e a n s   of   a  t r a n s v e r s e   h o r i z o n t a l   s h a f t   or  a r t i c u -  

l a t e d   j o i n t s ,   t h e   f r e e   end  of  t h e   s a i d   l o a d i n g   f r a m e  

b e i n g   p r o v i d e d   w i t h   a  g r a s p i n g   means   f o r   e n g a g i n g   t h e  

g r a s p i n g   member   of  t h e   e x c h a n g e   p l a t f o r m   or   c o n t a i n e r .  

The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a  s i m p l e   and   r e l i a b l e   h o o k - d e v i c e   t y p e   l o a d i n g  

e q u i p m e n t ,   w h i c h   can   be  m a n u f a c t u r e d   as  of  a  r e l a t i v e l y  

low  w e i g h t   and  whose   o p e r a t i o n   d o e s   n o t   r e q u i r e  

l o c a t i o n   of  t h e   g r a s p i n g   member   of  t h e   e x c h a n g e   p l a t f o r m  

a t   t h e   u p p e r   e d g e   of  t h e   m i d d l e   p o r t i o n   of  t h e   f r o n t  

end  of  t h e   e x c h a n g e   p l a t f o r m ,   b u t   t h e   g r a s p i n g   m e m b e r  

may  be  l o c a t e d   f a v o u r a b l y   a t   e a c h   end  of  t h e   e x c h a n g e  

p l a t f o r m   a t   t h e   m i d d l e   of  t h e   b o t t o m   e d g e .   In  s u c h   a  

c a s e ,   t h e   f r a m e   of  t h e   e x c h a n g e   p l a t f o r m   c o n s t r u c t i o n  

a l s o   b e c o m e s   more   r o b u s t   and  of  l o w e r   w e i g h t .  

The  l o a d i n g   e q u i p m e n t   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   i s   m a i n l y   c h a r a c t e r i z e d   in  t h a t   t h e   c y l i n d e r -  

p i s t o n   d e v i c e   i n d e p e n d e n t l y   p i v o t i n g   t h e   l o a d i n g   f r a m e  

in  r e l a t i o n   to   t h e   a u x i l i a r y   f r a m e   i s   a t   one  end  f i x e d  

to  t h e   f r e e   end  of  t h e   a u x i l i a r y   f r a m e   by  m e a n s   of  a n  

a r t i c u l a t e d   j o i n t   a n d ,   a t   t h e   o t h e r   e n d ,   by  m e a n s   o f  

an  a r t i c u l a t e d   j o i n t   to   t h e   l o a d i n g   f r a m e ,   t h e   a r t i -  

c u l a t e d   j o i n t   b e t w e e n   t h e   l o a d i n g   f r a m e   and  t h e   a u x i l i a r y  



frame  being  p laced  between  t h e   a r t i c u l a t e d   j o i n t   b e t w e e n  

a u x i l i a r y   f r a m e   and  c h a s s i s   b e a m s   and  t h e   a r t i c u l a t e d  

j o i n t   b e t w e e n   a u x i l i a r y   f r a m e   and  c y l i n d e r - p i s t o n  

d e v i c e ,   f o r   e x a m p l e ,   s u b s t a n t i a l l y   e q u a l l y   f a r   f r o m  

b o t h   of  t h e m ,   and  t h a t   t h e   m a i n   c y l i n d e r - p i s t o n   d e v i c e  

o r   two  p a r a l l e l   m a i n   c y l i n d e r - p i s t o n   d e v i c e s   o p e r a t i n g  

t h e   l o a d i n g   e q u i p m e n t   h a v e   b e e n   a r r a n g e d   to   be  f i x e d ,  

a t ' o n e   e n d ,   by  m e a n s   of  a r t i c u l a t e d   j o i n t ( s ) ,   to   t h e  

c h a s s i s   of  t h e   t r u c k   or   t r a i l e r   a n d ,   a t   t h e   o t h e r   e n d ,  

by  m e a n s   of   a r t i c u l a t e d   j o i n t ( s ) ,   to   t h e   a u x i l i a r y   f r a m e .  

The  i n v e n t i o n   c o m e s   o u t   more   c l o s e l y   f r o m   t h e  

f o l l o w i n g   d e s c r i p t i o n   and   f r o m   t h e   a t t a c h e d   d r a w i n g s ,  

w h e r e i n  

F i g u r e s   1  t o   3  a r e   s c h e m a t i c a l   s i d e   v i e w s   o f  

a n   e m b o d i m e n t   of   t h e   l o a d i n g   e q u i p m e n t   f i t t e d   to   t h e  

v e h i c l e   in  d i f f e r e n t   l o a d i n g   p o s i t i o n s ,  

F i g u r e   4  i s   a  s i d e   v i e w   of   a  v e h i c l e   p r o v i d e d  

w i t h   l o a d i n g   e q u i p m e n t   in   a c c o r d a n c e   w i t h  F i g u r e s   1  t o   3 ,  

t h e   l o a d i n g   e q u i p m e n t   b e i n g   in   t h e   t r a n s p o r t   p o s i t i o n ,  

F i g u r e   5  s h o w s   t h e   v e h i c l e   of  F i g u r e s   1  to   4 

w i t h   t h e   l o a d i n g   e q u i p m e n t   in   t h e   d u m p i n g   p o s i t i o n ,  

F i g u r e s   6  t o   8  a r e   m o r e   d e t a i l e d   s i d e   v i e w s  

of   t h e   l o a d i n g   e q u i p m e n t   of   F i g u r e s   1  t o   5  in   d i f f e r e n t  

l o a d i n g   p o s i t i o n s ,  

F i g u r e   9  s h o w s   an  a l t e r n a t i v e   e m b o d i m e n t   o f  

t h e   g u i d e   c o n s t r u c t i o n   of   t h e   g r a s p i n g   means   of  t h e  

l o a d i n g   e q u i p m e n t   shown  in   F i g u r e s   6  t o   8 ,  

F i g u r e s   10  t o   12  a r e   s c h e m a t i c a l   s i d e   v i e w s  

o f   a  s i m p l i f i e d   m o d i f i c a t i o n   of   t h e   l o a d i n g   e q u i p m e n t  

s h o w n   in  F i g u r e s   1  t o   8 ,  

F i g u r e s   13  t o   15  a r e   s c h e m a t i c a l   s i d e   v i e w s  

o f   a  v e h i c l e   t h a t   i s   p r o v i d e d   w i t h   an  e m b o d i m e n t   o f  

l o a d i n g   e q u i p m e n t   a l t e r n a t i v e   t o   t h a t   shown  in  F i g u r e s  

1  t o   8,  as  shown  in  d i f f e r e n t   l o a d i n g   p o s i t i o n s ,  

F i g u r e   16  i s   a  s i d e   v i e w   of   t h e   v e h i c l e   s h o w n  

in   F i g u r e s   13  t o   15,  t h e   l o a d i n g   e q u i p m e n t   b e i n g   i n  

t h e   t r a n s p o r t   p o s i t i o n ,   a n d  



F i g u r e   17  i s   a  s i d e   v i e w   of  t h e   v e h i c l e   s h o w n  

in  F i g u r e s   13  t o   16,  t h e   l o a d i n g   e q u i p m e n t   b e i n g   i n  

t h e   d u m p i n g   p o s i t i o n .  

In  t h e   e m b o d i m e n t   of  F i g u r e s   1  to   8,  t h e  

l o a d i n g   e q u i p m e n t   c o m p r i s e s   an  a u x i l i a r y   f r a m e   2  p i v o t -  

a b l y   m o u n t e d   o n t o   t h e   c h a s s i s   beams   1  of   t h e   t r u c k   o r  

t r u c k   t r a i l e r   by  means   of  a  t r a n s v e r s e   h o r i z o n t a l   s h a f t  

o r   a r t i c u l a t e d   j o i n t s   3  f i t t e d   to   t h e   c h a s s i s   b e a m s   a t  

a  d i s t a n c e   f o r w a r d s   f r o m   t h e   s u p p o r t   r o l l s   f i t t e d   a t  

t h e   r e a r   e n d s   of  t h e   c h a s s i s   b e a m s   1.  To  t h e   a u x i l i a r y  

f r a m e   2,  a  l o a d i n g   f r a m e   10  i s   a t t a c h e d   by  one   e n d  

p i v o t a b l y   by  m e a n s   of   a  t r a n s v e r s e   h o r i z o n t a l   s h a f t   o r  

a r t i c u l a t e d   j o i n t s   14,  t h e   f r e e   end  of  t h e   s a i d  

l o a d i n g   f r a m e   b e i n g   p r o v i d e d   w i t h   a  g r a s p i n g   m e a n s   1 5 .  

The  l o a d i n g   f r a m e   10  c o n s i s t s   of   a  m i d d l e   p o r t i o n   16 

of  a n g u l a r   s h a p e   and   of   an  e x t e n s i o n   p a r t   17,   w h i c h   a r e  
c o n n e c t e d   to   e a c h   o t h e r   by  m e a n s   of  an  a r t i c u l a t e d  

j o i n t .   F o r   t h e   p u r p o s e   of  p i v o t i n g   t h e   a u x i l i a r y   f r a m e  

2  in   r e l a t i o n   to   t h e   c h a s s i s   b e a m s   1  a r o u n d   a  h o r i z o n t a l  

s h a f t   or   a r t i c u l a t e d   j o i n t s   3,  a  ma in   c y l i n d e r - p i s t o n  

d e v i c e   4  or   two  p a r a l l e l   ma in   c y l i n d e r - p i s t o n   d e v i c e s  

a r e   p r o v i d e d   so  as  to   be  f i x e d   a t   one  e n d ,   by  m e a n s   o f  

an  a r t i c u l a t e d   j o i n t   5 , - t o   t h e   v e h i c l e   c h a s s i s   1  a n d  

a t   t h e   o t h e r   e n d ,   by  m e a n s   of   an  a r t i c u l a t e d   j o i n t   6 ,  

t o   t h e   a u x i l i a r y   f r a m e   2 .  

Fo r   t h e   p u r p o s e   of  p i v o t i n g   t h e   l o a d i n g  

f r a m e   10  i n d e p e n d e n t l y   in   r e l a t i o n   to   t h e   a u x i l i a r y  

f r a m e   2,  a  c y l i n d e r - p i s t o n   d e v i c e   11  i s   f i t t e d   b e t w e e n  

t h e m ,   b e i n g   a t   one  end  f i x e d   by  m e a n s   of  an  a r t i c u l a t e d  

j o i n t   12  t o   t h e   f r e e   end  of  t h e   a u x i l i a r y   f r a m e   2  a n d ,  

a t   t h e   o t h e r   e n d ,   by  means   of  an  a r t i c u l a t e d   j o i n t   13 

to   t h e   m i d d l e   p o r t i o n   16  of  t h e   l o a d i n g   f r a m e   10.  I n  

such   a  c a s e ,   t h e   a r t i c u l a t e d   j o i n t   14  b e t w e e n   t h e  

l o a d i n g   f r a m e   10  and  t h e   a u x i l i a r y   f r a m e   2  i s   l o c a t e d  

b e t w e e n   t h e   a r t i c u l a t e d   j o i n t   3  b e t w e e n   a u x i l i a r y   f r a m e  

2  and  c h a s s i s   b e a m s   1  and  t h e   a r t i c u l a t e d   j o i n t   12  

b e t w e e n   a u x i l i a r y   f r a m e   2  and  c y l i n d e r - p i s t o n   d e v i c e   1 1 ,  



f o r   e x a m p l e ,   s u b s t a n t i a l l y   e q u a l l y   f a r   f r o m   b o t h   o f  

t h e m .   In   a n y   c a s e ,   t h e   a r t i c u l a t e d   j o i n t   14  m u s t   b e  

p l a c e d   a t   a  s u f f i c i e n t   d i s t a n c e   f r o m   t h e   a r t i c u l a t e d  

j o i n t   3  a n d   t h e   a r t i c u l a t e d   j o i n t   1 2 .  

T h u s ,   t h e   h o r i z o n t a l   p a r t   of   t h e   m i d d l e  

p o r t i o n   16  of   t h e   l o a d i n g   f r a m e   10  i s   a t t a c h e d   t o   t h e  

a u x i l i a r y   f r a m e   2,  and  t h e   e x t e n s i o n   p a r t   17  i s   a t t a c h e d  

by  m e a n s   o f   an  a r t i c u l a t e d   j o i n t   t o   t h e   u p p e r   end  o f  

t h e   v e r t i c a l   p a r t   of  t h e   m i d d l e   p o r t i o n   16  (as   v i e w e d  

in  t h e   t r a n s p o r t   p o s i t i o n ) .   The  a r t i c u l a t e d   j o i n t   18 

b e t w e e n   t h e   m i d d l e   p o r t i o n   16  and  t h e   e x t e n s i o n   p a r t   17 

i s   shown  i n   m o r e   d e t a i l   in  F i g u r e s   6  t o   8.  In  a c c o r d -  

a n c e   w i t h   t h e m ,   one   end  of  t h e   c o n n e c t i n g   p a r t   25  i s ,  

by  m e a n s   o f   an  a r t i c u l a t e d   j o i n t   23 ,   c o n n e c t e d   t o   t h e  

e n d  o f  t h e   m i d d l e   p o r t i o n   16  and  t h e   o t h e r   e n d ,   b y  

means   o f   an  a r t i c u l a t e d   j o i n t   24 ,   t o   t h e   end  of   t h e  

e x t e n s i o n   p a r t   17.   B e t w e e n   t h e   m i d d l e   p o r t i o n   16  a n d  

t h e   c o n n e c t i n g   p a r t   25 ,   a  c y l i n d e r - p i s t o n   d e v i c e   2 6  

i s   f i t t e d   by  m e a n s   of   a r t i c u l a t e d   j o i n t s .   A l s o ,   a  

c y l i n d e r - p i s t o n   d e v i c e   27  i s   f i t t e d   b e t w e e n   t h e   c o n -  

n e c t i n g   p a r t   25  and   t h e   e x t e n s i o n   p a r t   17  by  m e a n s  

of  a r t i c u l a t e d   j o i n t s .  

The   l o a d i n g   e q u i p m e n t   in   a c c o r d a n c e   w i t h  

F i g u r e s   1  t o   8  o p e r a t e s   as  f o l l o w s .   When  t h e   l o a d i n g  

e q u i p m e n t   i s   b r o u g h t   to   t h e   p o s i t i o n   shown  in   F i g u r e s  

1  and  6,  t h e   g r a s p i n g   m e a n s   15  p r o v i d e d   a t   t h e   end   o f  

t h e   e x t e n s i o n   p a r t   17  i s   l o c a t e d   n e a r   t h e   g r o u n d  

s u r f a c e .   In   t h i s   p o s i t i o n ,   t h e   v e h i c l e   i s   b a c k e d  

t o w a r d s   t h e   e x c h a n g e   p l a t f o r m   or   c o n t a i n e r   so  t h a t   t h e  

g r a s p i n g   m e a n s   15  i s   p o s i t i o n e d   u n d e r n e a t h   t h e   g r a s p i n g  

member   9  o f   t h e   e x c h a n g e   p l a t f o r m   or   c o n t a i n e r .  

The  g r a s p i n g   member   9  of   t h e   e x c h a n g e   p l a t f o r m  

8  i s   p l a c e d   in   t h e   m i d d l e   a t   t h e   l o w e r   e d g e   of  t h e  

end  of   t h e   p l a t f o r m ,   w h e r e a t   i t   i s   p o s s i b l e   t o   p u l l  

t h e   e x c h a n g e   p l a t f o r m   8  o n t o   t h e   v e h i c l e   by  a n y  o n e  

of  i t s   e n d s .   When  t h e   a u x i l i a r y   f r a m e   2  i s   b e i n g   p u l l e d  

by  means   of   t h e   m a i n   c y l i n d e r - p i s t o n   d e v i c e   4,  t h e  



a u x i l i a r y   f r a m e   2  p i v o t s   a r o u n d   t h e   a r t i c u l a t e d   j o i n t s  

3  t o w a r d s   t h e   p o s i t i o n   in  w h i c h   t h e   a u x i l i a r y   f r a m e   2 

i s   p l a c e d   on  t h e   c h a s s i s   beams   1  in  t h e   h o r i z o n t a l   p o s i -  

t i o n   as   p i v o t e d   f o r w a r d s .   A l o n g   w i t h   t h e   a u x i l i a r y  

f r a m e   2,  t h e   m i d d l e   p o r t i o n   16  of  t h e   l o a d i n g   f r a m e   10  

p i v o t s ,   and   t h e   m i d d l e   p o r t i o n   16  p u l l s   t h e   e x c h a n g e  

p l a t f o r m   8  up  by  m e a n s   of  t h e   e x t e n s i o n   p a r t   17 .   D u r i n g  

t h e   l i f t i n g   m o v e m e n t ,   t h e   e x t e n s i o n   p a r t   17  p i v o t s   o r  

i t   i s   p i v o t e d   in   t h e   d i r e c t i o n   shown  in  F i g u r e s   2  and   3 

in  o r d e r   t h a t   t h e   e x c h a n g e   p l a t f o r m   8  s h o u l d   n o t   b e  

i n c l i n e d   e x c e s s i v e l y .   From  t h e   p o s i t i o n   of  F i g .   2 

f o r w a r d s ,   t h e   l o a d i n g   f r a m e   10  i s   p u l l e d   by  m e a n s  o f   t h e  

c y l i n d e r - p i s t o n   d e v i c e   11,  w h e r e a t   t h e   m i d d l e   p o r t i o n  

16  of  t h e   l o a d i n g   f r a m e   p i v o t s   f o r w a r d s   a r o u n d   t h e  

a r t i c u l a t e d   j o i n t   14  t o w a r d s   t h e   t r a n s p o r t   p o s i t i o n .  

T h e   t r a n s p o r t   p o s i t i o n   comes   o u t   f r o m   F i g .   4.  T h e r e i n  

t h e   e x t e n s i o n   p a r t   17  of  t h e   l o a d i n g   e q u i p m e n t   h a s   b e e n  

.  p i v o t e d   by  m e a n s   of   t h e   c y l i n d e r - p i s t o n   d e v i c e s   26  a n d  

27  to  a l o n g s i d e   t h e   v e r t i c a l   p a r t  o f   t h e   m i d d l e   p o r t i o n  

16,  w h e r e a t   t h e   g r a s p i n g   means   15  of  t h e   e x t e n s i o n  

p a r t   17  i s   p l a c e d   c l o s e   to   t h e   a n g l e   p o i n t   of   t h e  

m i d d l e   p o r t i o n   16.   The  r e m o v a l   of  t h e   e x c h a n g e   p l a t f o r m  

8  f rom  t h e   v e h i c l e   t a k e s   p l a c e   in   t h e   o p p o s i t e   o r d e r ,  

as  c o m p a r e d   w i t h   t h e   a b o v e .   When  t h e   e x c h a n g e   p l a t f o r m  

8  i s   to   be  d u m p e d ,   t h e   d u m p i n g   i s   p e r f o r m e d   by  u s i n g  

t h e   m a i n   c y l i n d e r - p i s t o n   d e v i c e   4  as  w e l l   as   t h e  

c y l i n d e r - p i s t o n   d e v i c e s   26  and  27  b e t w e e n   t h e   m i d d l e  

p o r t i o n   16  and   t h e   e x t e n s i o n   p a r t   17,  w h e r e a t   t h e  

l o a d i n g   e q u i p m e n t   can   be  b r o u g h t   to   t h e   d u m p i n g   p o s i t i o n  

shown  in  P i g .   5 .  

In  t h e   e m b o d i m e n t   d e s c r i b e d   a b o v e ,   t w o  

c y l i n d e r - p i s t o n   d e v i c e s   26  and  27  we re   r e q u i r e d   b e t w e e n  

t h e   m i d d l e   p o r t i o n   16  and  t h e   e x t e n s i o n   p a r t   17  t o  

b r i n g   a b o u t   a  r e l a t i v e   p i v o t i n g   m o v e m e n t   b e t w e e n   t h e m .  

In  F i g .   9,  an  e m b o d i m e n t   a l t e r n a t i v e   to   t h e   e m b o d i m e n t  

d e s c r i b e d   a b o v e   i s   s h o w n ,   w h e r e i n   t h e   r e l a t i v e   p i v o t i n g  

m o v e m e n t   b e t w e e n   t h e   m i d d l e   p o r t i o n   16  and  t h e   e x t e n s i o n  



p a r t   17  a r o u n d   t h e   a r t i c u l a t e d   j o i n t   18"  i s   b r o u g h t  

a b o u t   by  m e a n s   of   a  s i n g l e   c y l i n d e r - p i s t o n   d e v i c e   1 9 ' .  

The  b o t t o m   end  of   t h e   c y l i n d e r - p i s t o n   d e v i c e   19'  i s  

a t t a c h e d   t o   t h e   m i d d l e   p o r t i o n   16  n e a r   i t s   a n g l e   p o i n t ,  

and   t h e   u p p e r   end  i s   a t t a c h e d   by  m e a n s   of  a n  a r t i c u l a t e d  

j o i n t   t o   a  l e v e r   28 ,   w h o s e   o p p o s i t e   end  i s   a t t a c h e d   b y  

m e a n s   o f   an  a r t i c u l a t e d   j o i n t   to   t h e   m i d d l e   p o r t i o n   16 

a t   p o i n t   33.   B e t w e e n   t h e   l e v e r   28  and  t h e   e x t e n s i o n  

p a r t   17,  a  l e v e r   29  i s   a t t a c h e d   by  i t s   e n d s   by  means   o f  

a r t i c u l a t e d   j o i n t s .   When  t h e   e x t e n s i o n   p a r t   17  i s   t o  

be  p i v o t e d   f r o m   t h e   l o w e r   p o s i t i o n   shown  in  F i g .   9  t o  

t h e   u p r i g h t   p o s i t i o n ,   t h e   l e v e r   28  i s   p u l l e d   by  m e a n s  

of   t h e   c y l i n d e r - p i s t o n   d e v i c e   1 9 ' ,   w h e r e a t   t h e   m o v e m e n t  

i s   t r a n s m i t t e d   by  t h e   l e v e r   29  to   t h e   e x t e n s i o n   p a r t   17 

and  t h e   e x t e n s i o n   p a r t   i s   p i v o t e d   a r o u n d   t h e   a r t i c u -  

l a t e d   j o i n t   1 8 " .   F i g .   9  a l s o   s c h e m a t i c a l l y   shows  t h e  

e q u i p m e n t   c o n s t r u c t i o n   by  m e a n s   of  w h i c h   t h e   g r a s p i n g  

member   9  of  t h e   e x c h a n g e   p l a t f o r m   8  i s   l o c k e d   to   t h e  

g r a s p i n g   m e a n s   15  f o r   t h e   t i m e   of  l o a d i n g   and   t r a n s p o r -  

t a t i o n .   The  l o c k i n g   l e v e r   30  i s ,   by  means   of  an  a r t i -  

c u l a t e d   j o i n t   31 ,   a t t a c h e d   t o   t h e   e x t e n s i o n   p a r t   1 7 ,  

and   i t   c a n   be  p i v o t e d   by  m e a n s   of   t h e   o p e r a t i n g   m e a n s  

32  in   r e l a t i o n   t o   t h e   a r t i c u l a t e d   j o i n t   31  t o   t h e  

l o c k i n g   p o s i t i o n   shown   in   F i g .   9 , a n d ,   on  t h e   o t h e r  

h a n d ,   t h e   l o c k i n g   c an   be  o p e n e d   b y ,   by  m e a n s   of  t h e  

o p e r a t i n g   m e a n s   32 ,   t u r n i n g   t h e   l o c k i n g   l e v e r   30  a s i d e  

f r o m   t h e   l o c k i n g   p o s i t i o n ,   w h e r e a t   t h e   g r a s p i n g   m e a n s  

15  c an   be  l o w e r e d   away  f r o m   t h e   g r a s p i n g   member   9  o f  

t h e   e x c h a n g e   p l a t f o r m   8.   In  t h e   e m b o d i m e n t   shown  i n  

F i g u r e s   1  t o   8,  of   c o u r s e ,   t h e   e x t e n s i o n   p a r t   17 

m u s t   a l s o   be  p r o v i d e d   w i t h   s u c h   l o c k i n g   m e a n s   by  w h i c h  

t h e   g r a s p i n g   m e m b e r   9  o f   t h e   e x c h a n g e   p l a t f o r m   8  can  b e  

l o c k e d   t o   t h e   g r a s p i n g   m e a n s   15  f o r   t h e   t i m e   of  l o a d i n g  

and  t r a n s p o r t a t i o n .   The  e q u i p m e n t   c o n c e r n e d   may,  o f  

c o u r s e ,   be  s i m i l a r   t o   t h a t   i l l u s t r a t e d   in   F i g .   9 .  

The  e m b o d i m e n t   shown  in   F i g u r e s   10  t o   12 

d i f f e r s   f r o m   t h a t   shown  in   F i g u r e s   1  to   8  in  t h e  



r e s p e c t   t h a t   t h e r e i n   t h e   l o a d i n g   f r a m e   10"  has   n o  

a r t i c u l a t e d   j o i n t   18.  T h u s ,   t h e   l o a d i n g   f r a m e   1 0 "  

c o m p r i s e s   o n l y   a  h o r i z o n t a l   p a r t   21  and  a  v e r t i c a l  

p a r t   22.   The  f r e e   e n d ,   i . e .   t h e   u p p e r   e n d ,   of  t h e  

v e r t i c a l   p a r t   22  i s   p r o v i d e d   w i t h   t h e   g r a s p i n g   m e a n s  

1 5 " .   Such   l o a d i n g   e q u i p m e n t   i s   m e a n t   f o r   l o a d i n g   a n d  

u n l o a d i n g   such   an  e x c h a n g e   p l a t f o r m   o n t o   and  o f f   t h e  

v e h i c l e   w h e r e i n   t h e   g r a s p i n g   m e m b e r   9'  of  t h e   e x c h a n g e  

p l a t f o r m   8'  i s   p l a c e d   a t   t h e   m i d d l e   of   t h e   f r o n t   e n d  

of  t h e   e x c h a n g e   p l a t f o r m   a t   i t s   u p p e r   e d g e .   In  t h i s  

e m b o d i m e n t ,   i t   i s   n o t   n e c e s s a r y   t o   l o w e r   t h e   g r a s p i n g  

m e a n s   15"  down  to   t h e   g r o u n d   s u r f a c e ,   b u t   i t   i s   e n o u g h  

t h a t   i t   i s   l o w e r e d   t o   t h e   l e v e l   of   t h e   g r a s p i n g   m e m b e r  

9'  of  t h e   e x c h a n g e   p l a t f o r m   8 ' ,   as   comes   o u t   f r o m   F i g .  

10.  The  v e h i c l e   i s   b a c k e d   t o w a r d s   t h e   e x c h a n g e  

p l a t f o r m   8'  so  t h a t   t h e   g r a s p i n g   m e a n s   15"  e n g a g e s  

t h e   g r a s p i n g   member   9 ' .   H e r e u p o n   t h e   a u x i l i a r y   f r a m e   2 

i s   p u l l e d   by  means   of   t h e   m a i n   c y l i n d e r - p i s t o n   d e v i c e   4 

t o   t h e   p o s i t i o n   shown  in  F i g .   11 ,   w h e r e a t   t h e   l o a d i n g  .  

f r a m e   10"  f o l l o w s   a l o n g   w i t h   t h e   a u x i l i a r y   f r a m e ,   a n d  

t h e   l o a d i n g   f r a m e   10"  a g a i n   p u l l s   a l o n g   t h e   e x c h a n g e  

p l a t f o r m   8 ' .   N e x t ,   by  o p e r a t i n g   t h e   c y l i n d e r - p i s t o n  

d e v i c e   11,  t h e   l o a d i n g   f r a m e   10"  i s   b r o u g h t   to   t h e  

t r a n s p o r t   p o s i t i o n ,   w h i c h   c o m e s   o u t   f r o m   F i g .   12.  T h e  

r e m o v a l   of  t h e   e x c h a n g e   p l a t f o r m   8'  o f f   t h e   v e h i c l e  

t a k e s   p l a c e   in   t h e   s e q u e n c e   o p p o s i t e   t o   t h a t   d e s c r i b e d  

a b o v e .  

In  t h e   e m b o d i m e n t   shown  in   F i g u r e s   13  to   1 7 ,  

t h e   m i d d l e   p o r t i o n   16'   of   t h e   l o a d i n g   f r a m e   10'   i s   a  

s t r a i g h t   p i e c e   and  n o t   an  a n g u l a r   p i e c e ,   l i k e   in   t h e  

e m b o d i m e n t   of  F i g u r e s   1  to   8.  The  e x t e n s i o n   p a r t   1 7 '  

i s   a t t a c h e d   by  means   of   an  a r t i c u l a t e d   j o i n t   18'   to   t h e  

end  of  t h e   m i d d l e   p o r t i o n   1 6 ' ,   and   t h e   g r a s p i n g   m e a n s  

15'   i s   a t t a c h e d   to   t h e   f r e e   end  of  t h e   e x t e n t i o n   p a r t  

17'   by  means   of  an  a r t i c u l a t e d   j o i n t   20 .   B e t w e e n   t h e  

m i d d l e   p o r t i o n   16'  and   t h e   e x t e n s i o n   p a r t   1 7 ' ,   a  

c y l i n d e r - p i s t o n   d e v i c e   19  i s   a t t a c h e d   by  means   o f  



a r t i c u l a t e d   j o i n t s   in   t h e   way  c o m i n g   o u t   f rom  F i g u r e s  

13  to   15.  The  l o a d i n g   e q u i p m e n t   in  a c c o r d a n c e   w i t h   t h e  

e m b o d i m e n t   of   F i g u r e s   13  t o   17  o p e r a t e s   as  f o l l o w s .  

The  l o a d i n g   e q u i p m e n t   i s   b r o u g h t   t o   t h e   p o s i t i o n   s h o w n  

in   F i g .   13,   i n   w h i c h   p o s i t i o n   t h e   g r a s p i n g   m e a n s   1 5 '  

i s   c l o s e   to   t h e   g r o u n d   l e v e l .   The  v e h i c l e   i s   b a c k e d  

so  t h a t   t h e   g r a s p i n g   m e a n s   15 '   b e c o m e s   p o s i t i o n e d   u n d e r -  

n e a t h   t h e   g r a s p i n g   m e m b e r   9  of  t h e   e x c h a n g e   p l a t f o r m   8 .  

The  a u x i l i a r y   f r a m e   2  i s   p u l l e d   by  means   of  t h e   m a i n  

c y l i n d e r - p i s t o n   d e v i c e   4,  w h e r e a t   t h e   a u x i l i a r y   f r a m e   2 

p i v o t s   a r o u n d   t h e   a r t i c u l a t e d   j o i n t s   3  f o r w a r d s   t o w a r d s  

t h e   p o s i t i o n   in   w h i c h   t h e   a u x i l i a r y   f r a m e   2  i s   s h o w n  

in   F i g .   14.  A l o n g   w i t h   t h e   a u x i l i a r y   f r a m e   2,  b o t h   t h e  

m i d d l e   p o r t i o n   16'   and  t h e   e x t e n s i o n   p a r t   17'  a r e  

p i v o t e d .   F rom  t h e   p o s i t i o n   shown  in   F i g .   14  f o r w a r d s ,  

t h e   m i d d l e   p o r t i o n   16 '   i s   p u l l e d   by  m e a n s   of  t h e  

c y l i n d e r - p i s t o n   d e v i c e   11,   w h e r e a t   t h e   m i d d l e   p o r t i o n  

16'   i s   p i v o t e d   in   r e l a t i o n   t o   t h e   a r t i c u l a t e d   j o i n t   14 

t o w a r d s   t h e   p o s i t i o n   shown   i n   F i g .   15.  L a s t ,   t h e  

e x t e n s i o n   p a r t   17'   i s   p i v o t e d   down  f o r w a r d s   by  means   o f  

t h e   c y l i n d e r - p i s t o n   d e v i c e   19,   t o   t h e   t r a n s p o r t   p o s i -  

t i o n   shown  in  F i g .   16.   When  t h e   e x c h a n g e   p l a t f o r m   8 

i s   r e m o v e d   o f f   t h e   v e h i c l e ,   t h e   o p e r a t i o n s   d e s c r i b e d  

a b o v e   a r e   c a r r i e d   o u t   in   t h e   o p p o s i t e   s e q u e n c e .   When 

t h e   e x c h a n g e   p l a t f o r m   8  i s   s u p p o s e d   t o   be  d u m p e d ,   t h i s  

i s   p e r f o r m e d   by  m e a n s   of   t h e   m a i n   c y l i n d e r - p i s t o n  

d e v i c e   4.  The  d u m p i n g   p o s i t i o n   of   t h e   e x c h a n g e   p l a t -  

f o r m   8  comes   o u t   f r o m   F i g .   1 7 .  

A l l   of   t h e   e m b o d i m e n t s   of  l o a d i n g   e q u i p m e n t  

a r e   a u t o m a t i c   s e t s   of   e x c h a n g e - p l a t f o r m   e q u i p m e n t  

c o n t r o l l e d   f r o m   t h e   d r i v e r ' s   c a b i n   of  t h e   t r u c k .  

T h u s ,   t h e   d r i v e r   d o e s   n o t   h a v e   t o   l e a v e   t h e   c a b i n   o f  

t h e   v e h i c l e   when  he  o p e r a t e s   t h e   e q u i p m e n t .   I t   i s   a n  

a d v a n t a g e   of   t h e   e n b o d i m e n t s  d e s c r i b e d   in   F i g u r e s   1  to   9 

and  19  to   17  t h a t   t h e   e q u i p m e n t   t y p e s   c o n c e r n e d   g r a s p  

t h e   e x c h a n g e   p l a t f o r m   a t   t h e   g r o u n d   l e v e l .   T h e r e b y   t h e  

p l a t f o r m   can   be   made  as   of   a  c o n s i d e r a b l y   l o w e r   w e i g h t  



and  l e s s   c o s t ,   as  c o m p a r e d   w i t h   t h e   p r e s e n t - d a y   h o o k -  

d e v i c e   p l a t f o r m s .   T h e r e b y ,   a l s o ,   t h e   s t o r a g e   of  t h e  

e x c h a n g e   p l a t f o r m s   by  p i l i n g   one   a b o v e   t h e   o t h e r   i s  

e a s i e r   t h a n   t o - d a y .   The  i n t e r n a l   f o r c e s   of  s u c h  

l o a d i n g   e q u i p m e n t s   a r e ,   o w i n g   t o   t h e   l e v e r   r a t i o s   o f  

t h e   m e c h a n i s m ,   low  as  c o m p a r e d   w i t h   t h e   p r e s e n t   h o o k -  

d e v i c e   t y p e   l o a d i n g   e q u i p m e n t s .   By  means   of  t h e  

l o a d i n g   e q u i p m e n t   in   a c c o r d a n c e   w i t h   F i g u r e s   1  to   9,  i t  

i s   a l s o   p o s s i b l e   to   l o a d   s u c h   e x c h a n g e   p l a t f o r m s   a t  

w h i c h   t h e   g r a s p i n g   member   i s   p l a c e d   in  t h e   u p p e r   p a r t  

of  t h e   m i d d l e   of  t h e   f r o n t   end  of   t h e   e x c h a n g e   p l a t f o r m .  

The  o n l y   p r e r e q u i s i t e   f o r   t h i s   i s   t h a t   t h e   sum  of  t h e  

l e n g t h s   of  t h e   e x t e n s i o n   p a r t   17  and  of  t h e   v e r t i c a l  

p a r t   of   t h e   m i d d l e   p o r t i o n   16  c o r r e s p o n d s   t o   t h e  

d i s t a n c e   of   t h e   g r a s p i n g   m e m b e r   of   t h e   e x c h a n g e   p l a t f o r m  

f r o m   t h e   v e h i c l e   c h a s s i s .   In   s u c h   a  c a s e ,   d u r i n g  

l o a d i n g   and  t r a n s p o r t a t i o n ,   t h e   e x t e n s i o n   p a r t   17  i s  

t h e n   a l l   t h e   t i m e   k e p t   in   t h e   o u t w a r d l y   p i v o t e d   p o s i -  

t i o n   by  m e a n s   of   t h e   c y l i n d e r - p i s t o n   d e v i c e s   26  and   2 7 , .  

w h e r e b y ,   t h u s ,   t h e   l o a d i n g   and   t r a n s p o r t a t i o n   t a k e  

p l a c e   in   t h e   way  d e s c r i b e d   in   t h e   e m b o d i m e n t   of   F i g u r e s  

10  to   1 2 .  

The  p a t h s   of  m o v e m e n t   o f  t h e   l o a d i n g   e q u i p -  

m e n t s   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   a r e   r e l a t i v e l y  

low.   In  s u c h   a  c a s e ,   t h e   o p e r a t i o n   i s   a l s o   p o s s i b l e   i n  

s p a c e s   c o v e r e d   by  c e i l i n g .   Of  c o u r s e ,   t h e   l o a d i n g  

e q u i p m e n t   may  be  a d d i t i o n a l l y   p r o v i d e d   w i t h   t h e   p o s s i -  

b i l i t y   of   h o r i z o n t a l   s h i f t i n g ,   w h e r e b y   p u s h i n g   of   t h e  

e x h a n g e   p l a t f o r m   o n t o   a  l o a d i n g   r amp   i s   f a c i l i t a t e d .  

In  t h e   l o a d i n g   e q u i p m e n t   e m b o d i m e n t s   of  F i g s .  

1  t o   9  and  13  to   17,  of  c o u r s e ,   t h e   d i m e n s i o n i n g   of  t h e  

e q u i p m e n t   m u s t   be  s u c h   t h a t ,   when  t h e   l o a d i n g   e q u i p m e n t  

i s   in  t h e   r e a r - b a c k   p i v o t e d   p o s i t i o n ,   t h e   a n g l e   p o i n t  

of  t h e   m i d d l e   p o r t i o n   16  of  t h e   e m b o d i m e n t   of   F i g s .   1 

t o   9  and  t h e   a r t i c u l a t e d   j o i n t   18 '   of  t h e   e m b o d i m e n t   o f  

F i g s .   13  to   17,  r e s p e c t i v e l y , i s   b e h i n d   t h e   s u p p o r t   r o l l s  

7,  as  comes   o u t   f r o m   F i g u r e s   1  and   1 3 .  



1.  E q u i p m e n t   f o r   l o a d i n g   an  e x c h a n g e   p l a t -  

f o r m   (8)  o r   a  c o n t a i n e r   o n t o   a  t r u c k   or   t r u c k   t r a i l e r  

and  f o r   r e m o v a l   of  i t   f r o m   s a m e ,   and  p o s s i b l y   a d d i t i o n -  

a l l y   f o r  d u m p i n g   i t ,   w h e r e a t   t h e   e q u i p m e n t   c o m p r i s e s  

an  a u x i l i a r y   f r a m e   (2)  p i v o t a b l y   m o u n t e d   o n t o   t h e  

c h a s s i s   b e a m s  ( 1 )   o f   t h e   t r u c k   or   t r a i l e r   by  m e a n s   o f  

a  t r a n s v e r s e   h o r i z o n t a l   s h a f t   or   a r t i c u l a t e d   j o i n t s   ( 3 )  

f i t t e d   t o   t h e   c h a s s i s   b e a m s   a t   a  d i s t a n c e   f o r w a r d s   f r o m  

t h e   s u p p o r t   r o l l s   (7)  f i t t e d   a t   t h e   r e a r   e n d s   of  t h e  

c h a s s i s   b e a m s   ( 1 ) ,   t o   w h i c h   s a i d   a u x i l i a r y   f r a m e   (2)  a  

l o a d i n g   f r a m e   ( 1 0 ,   1 0 ' ,   10")   i s   a t t a c h e d   by  one   e n d  

p i v o t a b l y   by  m e a n s   of   a  t r a n s v e r s e   h o r i z o n t a l   s h a f t   o r  

a r t i c u l a t e d   j o i n t s   ( 1 4 ) ,   t h e   f r e e   end  of  t h e   s a i d  

l o a d i n g   f r a m e   b e i n g   p r o v i d e d   w i t h   a  g r a s p i n g   m e a n s  

( 1 5 ,  1 5 ' ,   15")   f o r   e n g a g i n g   t h e   g r a s p i n g   member   (9)  o f  

t h e   e x c h a n g e   p l a t f o r m   (8)  or   c o n t a i n e r ,   c  h  a  r  a  c  -  

t   e  r  i  z   e  d  in   t h a t   t h e   c y l i n d e r - p i s t o n   d e v i c e   ( 1 1 ) .  

i n d e p e n d e n t l y   p i v o t i n g   t h e   l o a d i n g   f r a m e   (10 ,   1 0 ' ,   1 0 " )  

in   r e l a t i o n   t o   t h e   a u x i l i a r y   f r a m e   (2)  i s   a t   one   e n d  

f i x e d   t o   t h e   f r e e   end   o f   t h e   a u x i l i a r y   f r a m e   (2)  b y  

m e a n s   of  an  a r t i c u l a t e d ' j o i n t   (12)  a n d ,   a t   t h e   o t h e r  

e n d ,   by  m e a n s   o f   an  a r t i c u l a t e d   j o i n t   (13)  t o   t h e  

l o a d i n g   f r a m e   ( 1 0 ,   1 0 ' ,   1 0 " ) ,   t h e   a r t i c u l a t e d   j o i n t   ( 1 4 )  

b e t w e e n   t h e   l o a d i n g   f r a m e   (10 ,   1 0 ' ,   10")   and  t h e   a u x i -  

l i a r y   f r a m e   (2)  b e i n g   l o c a t e d   b e t w e e n   t h e   a r t i c u l a t e d  

j o i n t   (13)  b e t w e e n   a u x i l i a r y   f r a m e   (2)  and   c h a s s i s  

beams   (1)  a n d   t h e   a r t i c u l a t e d   j o i n t   (12)  b e t w e e n  

a u x i l i a r y   f r a m e   (2)  and   c y l i n d e r - p i s t o n   d e v i c e   ( 1 1 ) ,  

f o r   e x a m p l e ,   s u b s t a n t i a l l y   e q u a l l y   f a r   f r o m   b o t h   o f  

t h e m ,   and   t h a t   t h e   m a i n   c y l i n d e r - p i s t o n   d e v i c e   (4)  o r  

two  p a r a l l e l   m a i n   c y l i n d e r - p i s t o n   d e v i c e s   o p e r a t i n g  

t h e   l o a d i n g   e q u i p m e n t   h a v e   b e e n   a r r a n g e d   t o   be  f i x e d ,   a t  

one  e n d ,   by  m e a n s   of  a r t i c u l a t e d   j o i n t ( s )   ( 5 ) ,   to   t h e  

c h a s s i s   (1)  of  t h e   t r u c k   or   t r a i l e r   a n d ,   a t   t h e   o t h e r  

e n d ,   by  m e a n s   o f   a r t i c u l a t e d   j o i n t ( s )   ( 6 ) ,   t o   t h e  



a u x i l i a r y   f r a m e   ( 2 ) .  

2.  E q u i p m e n t   as  c l a i m e d   in  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   t h e   l o a d i n g   f r a m e  

(10 ,   1 0 ' )   c o n s i s t s   of  a  m i d d l e   p o r t i o n   ( 1 6 ,   1 6 ' )   a n d  

of  an  e x t e n s i o n   p a r t   ( 1 7 ,   1 7 ' ) ,   w h i c h   a r e   a t t a c h e d   t o  

e a c h   o t h e r   by  m e a n s   of  a r t i c u l a t e d   j o i n t s ,   and   t h a t  

a  c y l i n d e r - p i s t o n   d e v i c e   ( 1 9 ,   1 9 ' )   or  c y l i n d e r - p i s t o n  

d e v i c e s   ( 2 6 ,   27)  a r e   f i t t e d   b e t w e e n   t h e m   f o r   t h e  

p u r p o s e   of   p i v o t i n g   t h e   e x t e n s i o n   p a r t   (17 ,   1 7 ' )   i n  

r e l a t i o n   t o   t h e   m i d d l e   p o r t i o n   (16 ,   1 6 ' )   a r o u n d   a  

t r a n s v e r s e   h o r i z o n t a l   a r t i c u l a t e d   j o i n t   ( 1 8 ,   1 8 ' )  

o v e r   90°  t o   1 8 0 ° .  

3.  E q u i p m e n t   as  c l a i m e d   in  c l a i m   1  o r   2 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   t h e   l o a d i n g   f r a m e  

( 1 0 ' )   or   t h e   m i d d l e   p o r t i o n   (16)  of  t h e   l o a d i n g   f r a m e  

(10)  i s ,   as  v i e w e d   f r o m   t h e   s i d e ,   an  a n g u l a r   p i e c e ,  

w h i c h   h a s   a  h o r i z o n t a l   p a r t   and  a  v e r t i c a l   p a r t ,   a n d  

t h a t   t h e   l e n g t h   of   t h e   h o r i z o n t a l   p a r t   i s   l a r g e r   t h a n  

t h e   d i s t a n c e   of  t h e   a r t i c u l a t e d   j o i n t   (14)  b e t w e e n   t h e .  

a u x i l i a r y   f r a m e   (2)  and  t h e   l o a d i n g   f r a m e   ( 1 0 ,   1 0 ' )  

f rom  t h e   s u p p o r t   r o l l s   (7)  when  t h e   e q u i p m e n t   i s   v i e w e d  

in  t h e   t r a n s p o r t   p o s i t i o n .  

4.  L o a d i n g   e q u i p m e n t   as  c l a i m e d   i n   c l a i m s  

1  to   3,  c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t ,   by  p i v o t i n g  

t h e   a u x i l i a r y   f r a m e   (2)  by  m e a n s   of  t h e   m a i n   c y l i n d e r -  

p i s t o n   d e v i c e   (4)  o r   d e v i c e s   in   r e l a t i o n   to   t h e   c h a s s i s  

(1)  of   t h e   t r u c k   or   t r a i l e r   and  by  p i v o t i n g   t h e   m i d d l e  

p o r t i o n   ( 1 6 ,   1 6 ' )   by  m e a n s   of   t h e   c y l i n d e r - p i s t o n  

d e v i c e   (11)  in  r e l a t i o n   t o   t h e   a u x i l i a r y   f r a m e   ( 2 ) ,   t h e  

m i d d l e   p o r t i o n   ( 1 6 ' )   of  t h e   e q u i p m e n t   o r   t h e   h o r i z o n t a l  

p a r t   of  t h e   m i d d l e   p o r t i o n   (16)  can  be  made  t o   p i v o t  

f rom  i t s   f o r w a r d l y   d i r e c t e d   s u b s t a n t i a l l y   h o r i z o n t a l  

p o s i t i o n   t o   a  r e a r w a r d l y   d i r e c t e d   s u b s t a n t i a l l y  

h o r i z o n t a l   p o s i t i o n .  

5.  E q u i p m e n t   as   c l a i m e d   in  c l a i m   4 ' ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t ,   when  t h e   m i d d l e  

p o r t i o n   ( 1 6 ' )   or   t h e   h o r i z o n t a l   p a r t   of  t h e   m i d d l e  



p o r t i o n   (16)   i s   p o s i t i o n e d   in  t h e   r e a r w a r d l y   s u b s t a n -  

t i a l l y   h o r i z o n t a l   p i v o t e d   p o s i t i o n ,   t h e   g r a s p i n g   m e a n s  

(15 ,   1 5 ' )   e x t e n d s   s u b s t a n t i a l l y   to  t h e   g r o u n d   l e v e l   o r  

can   a t   l e a s t   be  b r o u g h t   to   t h e   s a i d   p o s i t i o n   so  as  t o  

e n g a g e   t h e   g r a s p i n g   m e m b e r   (9)  p l a c e d   a t   t h e   b o t t o m  

e d g e   o f   t h e   m i d d l e   p o r t i o n   of  t h e   end  of  an  e x c h a n g e  

p l a t f o r m   (8)  o r   c o n t a i n e r .  

6 . . E q u i p m e n t   as   c l a i m e d   in   c l a i m   5 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   b e t w e e n   t h e   a n g u l a r  

m i d d l e   p o r t i o n   (16)  of   t h e   l o a d i n g   f r a m e   (10)  a n d  

t h e   e x t e n s i o n   p a r t   ( 1 7 ) ,   a  c o n n e c t i o n   p a r t   i s   a t t a c h e d  

a t   b o t h   o f   i t s   e n d s   by  m e a n s   of   a r t i c u l a t e d   j o i n t s   ( 2 3 ,  

24)  and  t h a t   b e t w e e n   t h e   m i d d l e   p o r t i o n   (16)  and   t h e  

c o n n e c t i o n   p a r t   ( 2 5 ) ,   by  means   of  a r t i c u l a t e d   j o i n t s ,  

a  c y l i n d e r - p i s t o n   d e v i c e   (26)  i s   p r o v i d e d ,   and   t h a t ,  

b e t w e e n   t h e   c o n n e c t i o n   p a r t   (25)  and  t h e   e x t e n s i o n  

p a r t   ( 1 7 ) ,   by  m e a n s   of   a r t i c u l a t e d   j o i n t s ,   a  c y l i n d e r -  

p i s t o n   d e v i c e   (27)  i s   f i t t e d   f o r   t h e   p u r p o s e   of   p i v o t i n g  

t h e   e x t e n s i o n   p a r t   a r o u n d   t h e   a r t i c u l a t e d   j o i n t   ( 1 8 )  

o v e r   1 8 0 °   be tween   a  p o s i t i o n   p l a c e d   a t   t h e   s i d e   of  t h e  

v e r t i c a l   p a r t   of   t h e   m i d d l e   p o r t i o n   (16)  and   b e i n g  

s u b s t a n t i a l l y   p a r a l l e l   w i t h   t h e   s a i d   v e r t i c a l   p a r t   a n d  

a  p o s i t i o n   f o r m i n g   an  e x t e n s i o n   of  t h e   v e r t i c a l   p a r t   o f  

t h e   m i d d l e   p o r t i o n   (16)   and  b e i n g   s u b s t a n t i a l l y   p a r a l l e l  

w i t h   t h e   s a i d   v e r t i c a l   p a r t ,   i n s i d e   t h e   a n g l e   of  t h e  

m i d d l e   p o r t i o n   ( 1 6 ) .  

7.  E q u i p m e n t   as  c l a i m e d   in   c l a i m   5 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t ,   when  e x a m i n e d   i n  

t h e   t r a n s p o r t   p o s i t i o n ,   t h e   e x t e n s i o n   p a r t   (17)  i s   c o n -  

n e c t e d c b y   m e a n s   o f   an  a r t i c u l a t e d   j o i n t   ( 1 8 " )   t o   t h e  

u p p e r   end   of   t h e   v e r t i c a l   p a r t   of  t h e   m i d d l e   p o r t i o n  

(16)  of   t h e   l o a d i n g   f r a m e   ( 1 0 ) ,   and  t h a t   t h e   l o w e r   e n d  

of  a  c y l i n d e r - p i s t o n   d e v i c e   ( 1 9 ' )   i s ,   by  m e a n s   of  a n  

a r t i c u l a t e d   j o i n t ,   a t t a c h e d   t o   a  p o i n t   n e a r   t h e   a n g l e  

p o i n t   o f   t h e   m i d d l e   p o r t i o n   ( 1 6 ) ,   and  t h e   u p p e r   e n d ,   b y  

means   of   an  a r t i c u l a t e d   j o i n t ,   to   a  l e v e r   ( 2 8 ) ,   one   o f  

w h o s e   e n d s   i s ,   by  m e a n s   of   an  a r t i c u l a t e d   j o i n t   ( 3 3 ) ,  



a t t a c h e d   to   t h e   m i d d l e   p o r t i o n   (16)  a t   a  d i s t a n c e   f r o m  

t h e   a r t i c u l a t e d   j o i n t   ( 1 8 " ) ,   t h e   s a i d   l e v e r   (28)  b e i n g  

a d d i t i o n a l l y ,   a t   t h e   end  t o   w h i c h   t h e   c y l i n d e r - p i s t o n  

d e v i c e   ( 1 9 ' )   i s   c o n n e c t e d ,   by  means   of  an  a r t i c u l a t e d  

j o i n t ,   v i a   t h e   l e v e r   ( 2 9 ) ,   c o n n e c t e d   to   t h e   u p p e r   p a r t  

of  t h e   e x t e n s i o n   p a r t   (17)   a t   a  d i s t a n c e   f r o m   t h e  

a r t i c u l a t e d   j o i n t   ( 1 8 " ) ,   f o r   t h e   p u r p o s e   of  p i v o t i n g   t h e  

e x t e n s i o n   p a r t   (17)  a r o u n d   t h e   a r t i c u l a t e d   j o i n t   ( 1 8 " )  

o v e r   180°   b e t w e e n   a  p o s i t i o n   p l a c e d   a t   t h e   s i d e   of  t h e  

v e r t i c a l   p a r t   of  t h e   m i d d l e   p o r t i o n   (16)  and  b e i n g  

s u b s t a n t i a l l y   p a r a l l e l   to   t h e   s a i d   v e r t i c a l   p a r t   a n d  

a  p o s i t i o n   f o r m i n g   an  e x t e n s i o n   of  t h e   v e r t i c a l   p a r t   o f  

t h e   m i d d l e   p o r t i o n   (16)  and  b e i n g   s u b s t a n t i a l l y   p a r a l l e l  

to   t h e   s a i d   v e r t i c a l   p a r t ,   i n s i d e   t h e   a n g l e   of  t h e  

m i d d l e   p o r t i o n   ( 1 6 ) .  

8.  E q u i p m e n t   as   c l a i m e d   in  c l a i m   6  o r   7 ,  

c  h  a  r  a  c  t  e  r  i   z  e  d   in   t h a t   l o c k i n g   m e a n s   h a v e  

b e e n   f i t t e d   in   c o n n e c t i o n   w i t h   t h e   hook  c o n s t i t u t i n g  

t h e   g r a s p i n g   means   (15)  a t   t h e   e x t e n s i o n   p a r t   (17)  f o r .  

t h e   p u r p o s e   of  e n c l o s i n g   t h e   g r a s p i n g   member  (9)  o f  

t h e   e x c h a n g e   p l a t f o r m   (8)  o r   c o n t a i n e r   in  t h e   gap   o f  

t h e   hook   of  t h e   g r a s p i n g   m e a n s   (15)  f o r   t h e   t i m e   o f  

l o a d i n g ,   t r a n s p o r t a t i o n ;   and   d u m p i n g .  

9.  E q u i p m e n t   as   c l a i m e d   in  c l a i m   8 ,  

c  h  a  r  a  c  t  e  r  i   z  e  d   in   t h a t   t h e   l o c k i n g   m e a n s  

i n c l u d e   a  l o c k i n g   l e v e r ,   w h i c h   i s   a t t a c h e d   to   t h e  

e x t e n s i o n   p a r t   by  m e a n s   of  an  a r t i c u l a t e d   j o i n t   ( 3 1 )  

and  w h i c h   i s ,   by  m e a n s   of   an  o p e r a t i n g   member  ( 3 2 ) ,  

a r r a n g e d   so  as  to   be  p i v o t e d   in   r e l a t i o n   to   t h e   a r t i -  

c u l a t e d   j o i n t   (31)  b e t w e e n   p o s i t i o n s   in  w h i c h   i t , .  o n  

one  h a n d ,   c l o s e s   t h e   h o o k   g a p   of   t h e   g r a s p i n g   m e a n s  

(15)  a n d ,   on  t h e   o t h e r   h a n d ,   o p e n s   t h e   g a p .  
10.  E q u i p m e n t   as   c l a i m e d   in  c l a i m   5 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   a  c y l i n d e r - p i s t o n  

d e v i c e   (19)  i s ,   by  m e a n s   of  a r t i c u l a t e d   j o i n t s ,   f i t t e d  

b e t w e e n   t h e   m i d d l e   p o r t i o n   ( 1 6 ' )   and  t h e  e x t e n s i o n  

p a r t   ( 1 7 ' )   so  as  to   p i v o t   t h e   e x t e n s i o n   p a r t   i n d e p e n -  



d e n t l y   in  r e l a t i o n   t o   t h e   m i d d l e   p o r t i o n   ( 1 6 ' )   o v e r  
9 0 °  b e t w e e n   a  p o s i t i o n   f o r m i n g   an  e x t e n s i o n   of   a n d  

b e i n g   s u b s t a n t i a l l y   p a r a l l e l   to   t h e   m i d d l e   p o r t i o n   ( 1 6 ' )  

and  a  p o s i t i o n   s u b s t a n t i a l l y   p e r p e n d i c u l a r   t o   t h e  

m i d d l e   p o r t i o n   ( 1 6 ' ) .  

11.  E q u i p m e n t   as  c l a i m e d   in   c l a i m   1 0 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   t h e   g r a s p i n g   m e a n s  

( 1 5 ' )   i s ,   by  m e a n s   of   an  a r t i c u l a t e d   j o i n t ,   a t t a c h e d   t o  

t h e   f r e e   end  of   t h e   e x t e n s i o n   p a r t   ( 1 7 ' ) .  
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